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APPLICATION OF X-RAY MICROTOMOGRAPHY IN THE STUDY OF SOIL PHYSICAL PROPERTIES 
Abstract: 7KHXVHRI;UD\PLFUR&7LQVRLOSK\VLFDOSURSHUWLHVVWXGLHVKDVHPHUJHGDVDSURPLVLQJPHDQVRI
DQDO\VLVEHFDXVHWKHPLFUR&7LVDEOHWRSURYLGHLQIRUPDWLRQRQWZRDQGWKUHHGLPHQVLRQVZLWKRXWGLVWXUELQJWKH
VRLO¶VLQWHUQDOVWUXFWXUH7KLVSDSHUDLPVWRVKRZWKHSRWHQWLDORIPLFURWRPRJUDSK\LQWKHVWXG\RIVRLOSK\VLFDO
TXDOLW\7KXVWKHUHVXOWVVKRZWKDW7KHSRWHQWLDORIPLFUR&7LQVRLOTXDOLWDWLYHPHDVXUHVLVWKHLQWHUSUHWDWLRQ
RI&7LPDJHVLQWKUHHGLIIHUHQWFXWWLQJSODQHV,WZDVDOVRSRVVLEOHWRGHVFULEHWKHDGYDQWDJHVDQGOLPLWDWLRQVRI
ERWKPLFURWRPRJUDSK\PRGHODQG%UXNHULQVRLOUHVHDUFK7KHUHIRUHLWLVSRVVLEOHFRQFOXGHWKDWWKH
PLFURWRPRJUDSK\LVDXVHIXOWRROIRUDVVHVVPHQWDQGDQDO\VLVRIWKHSK\VLFDOSURSHUWLHVRIWKHVRLOIRUVRLOVFLHQWLVWV
DQGGHFLVLRQPDNHUV
Keywords: PLFURWRPRJUDSK\0RGHODQG0RGHO%UXNHUVRLOGHQVLW\VRLOGHJUDGDWLRQWRPRJUDSKLF
LPDJHV
1. Introdução
,QLFLDOPHQWHDWRPRJUD¿DHUDDSHQDVXVDGDQDiUHDGHPHGLFLQD0DLVWDUGHIRLLQWURGX]LGDWDPEpPHP
RXWURVFDPSRVGDFLrQFLDWDLVFRPRHQJHQKDULDDJURQRPLDELRORJLDItVLFDTXtPLFDHWF3,5(6HWDO$V
H[FHOHQWHVLQIRUPDo}HVTXDQWLWDWLYDVHTXDOLWDWLYDVREWLGDVQDVDQiOLVHVPRUIROyJLFDVELHWULGLPHQVLRQDLVGHIRU-
PDQmRLQYDVLYDHQmRGHVWUXWLYDWRUQDUDPRXVRGDWpFQLFDGHWRPRJUD¿DFRPSXWDGRUL]DGDFDGDYH]PDLVSRSXODU
$VSULPHLUDVDSOLFDo}HVGHWRPRJUD¿DFRPSXWDGRUL]DGD7&QDFLrQFLDGHVRORIRUDPREWLGRVFRPRV
WUDEDOKRVGH3HWURYLF+DLQVZRUWK	$\OPRUH&UHVWDQDHWDOH9D]HWDO$WXDOPHQWH
H[LVWHPFLQFROLQKDVSULQFLSDLVGHSHVTXLVDGRVRORXWLOL]DQGRD7&GHUDLRV[TXHVmR$FODVVL¿FDomRHVHSDUD-
omRGDVIDVHVGRVROR0LQHUDORJLDGRVROR&RQVWLWXLQWHVRUJkQLFRV4XDQWL¿FDomRGDVSURSULHGDGHVItVLFDV
GRVRORH'LIHUHQFLDomRGDVFDUDFWHUtVWLFDVELyWLFDVVHJXQGR+HOOLZHOOHWDO
2VHTXLSDPHQWRVKRMHHQFRQWUDGRVXWLOL]DPGLYHUVDVIRQWHVGHHPLVVmRWDLVFRPRUDLRV[JDPDQrXWURQ
HSyVLWURQ3,5(6HWDO*HUDOPHQWHDUHVROXomRHVSDFLDOGRVWRPyJUDIRVFRPHUFLDLV7&HPLFURWRPyJUD-
IRVPLFUR&7DSUHVHQWDUHVROXomRYDULDQGRGH+PD+P&18''(%221(
'HQWUHRVVRIWZDUHVGHSURFHVVDPHQWRGLJLWDOGDVLPDJHQVTXDOLWDWLYDHTXDQWLWDWLYDPHQWHXWLOL]DGRVSH-
ORVFLHQWLVWDVGRVRORQRPRPHQWRYDOHDSHQDFLWDU0DWKHPDWLF,PDJH-&7$QDO\VHU0DWODE$YL]R9*6VWXGLR
0D[0$9,%ORE'3RUH''0$5RFN0RUSKRH)LML+iWDPEpPRXWURVVRIWZDUHVFRPPHQRUIUHTXrQFLD
GHXVRFRPR0DFURYLHZ''RFWRU$PLGH&18''(%221(H7$,1$HWDO
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$PHWRGRORJLDGHVWDSHVTXLVDFRQVLVWLXHPXWLOL]DURVPLFURWRPyJUDIRVFRPHUFLDLVGLVSRQLELOL]DGRVSHOD
(PEUDSD,QVWUXPHQWDomRHD)DFXOGDGHGH2GRQWRORJLDGD81(63SDUDDGTXLULUDVSURMHo}HVWRPRJUi¿FDVGH
DPRVWUDVGHVRORHUHFRQVWUXLUHVVDVSURMHo}HVHPLPDJHQVELGLPHQVLRQDLVSRUPHLRGHVRIWZDUH15HFRQ3RV-
WHULRUPHQWHHVVDVLPDJHQVIRUDPSURFHVVDGDVSRUVRIWZDUHGHDQiOLVH&7$QDO\VHUH'DWD9LHZHUSDUDREWHUDV
LQIRUPDo}HVTXDOLWDWLYDVHTXDQWLWDWLYDVGRVRORHVWXGDGR76(1*
2REMHWLYRSULQFLSDOGHVWHWUDEDOKRIRLPRVWUDURSRWHQFLDOGHPLFURWRPyJUDIRVGHUDLRV[QRVHVWXGRV
TXDOLWDWLYRHTXDQWLWDWLYRGDTXDOLGDGHItVLFDGRVROR(SRU¿PFRPRUHVXOWDGRDGLFLRQDOUHDOL]DUDFRPSDUDomR
HQWUHGRLVHTXLSDPHQWRVFRPUHVROXo}HVGLIHUHQWHV
2. Material e Métodos
2.1 Área de estudo e coleta de amostras
$VDPRVWUDVGHVRORIRUDPFROHWDGDVQD)D]HQGDGH(QVLQRH3HVTXLVD3URGXomR$QLPDOGD8QLYHUVLGDGH
(VWDGXDO3DXOLVWD81(63&DPSXVGH,OKD6ROWHLUDVLWXDGDQRPXQLFtSLRGH6HOYtULD06jPDUJHPGLUHLWD
GRULR3DUDQi2ORFDOpFDUDFWHUL]DGRSHORVYHVWtJLRVGDLPSODQWDomRGD8VLQD+LGUHOpWULFDGH,OKD6ROWHLUDRQGH
IRUDPUHWLUDGRVPGHVROR2HVWXGRIRLUHDOL]DGRQRVXEVRORFRPSUHVHQoDGHKRUL]RQWH%UHPDQHVFHQWH'HVGH
DiUHD¿FRXH[SRVWDHDSUHVHQWDIRUWHFRPSDFWDomRVXSHU¿FLDOHEDL[DSUHVHQoDGHYHJHWDomR$SDUWLUGH
IRUDPLPSODQWDGRVSURFHGLPHQWRVGHUHFXSHUDomRQHVVDiUHD
2VRORGDiUHDH[SHULPHQWDOpXP/DWRVVROR9HUPHOKRGLVWUy¿FRHVXDFODVVHWH[WXUDOpIUDQFRDUJLODD-
UHQRVD$SOXYLRVLGDGHDQXDOHPPpGLDGDUHJLmRpGHPP$VWHPSHUDWXUDVPpGLDVVmRDSUR[LPDGDPHQWH
o
 
&FRPDXPLGDGHUHODWLYDGRDUHQWUHH'(0$77Ç(VVHVRORpFDUDFWHUL]DGRSHORDYDQoDGR
HVWiJLRGHLQWHPSHUL]DomRS+iFLGRHpWtSLFRGDVUHJL}HVHTXDWRULDLVHWURSLFDLV(0%5$3$
$VDPRVWUDVIRUDPFROHWDGDVHPVHLViUHDVVXEPHWLGDVDGLIHUHQWHVVLVWHPDVGHUHFXSHUDomR,&RQWUROH
YHJHWDomRQDWLYDGR&HUUDGR,,6RORFXOWLYDGRFRPSDVWDJHPGHJUDGDGD,,,6RORFRPSDVWDJHPUHFXSHUDGD
,9 6RORPDQHMDGRFRPAstronium fraxinifolium *RQoDORDOYHVBrachiaria decumbens + Lodo de esgoto 
$)%/(96RORGHJUDGDGRUHPDQHVFHQWHGDFRQVWUXomRGHXVLQDKLGUHOpWULFD9,6RORUHFXSHUDGRDSOL-
FDomRGHDGXEDomRYHUGHGXUDQWHVHWHDQRVGHDHGHSRLVFXOWLYDGRFRPBrachiaria decumbens3DUD
FDGDORFDOGHFROHWDIRUDPVHOHFLRQDGDVWUrVSURIXQGLGDGHVGRKRUL]RQWH%SDUDUHDOL]DomRGHVVHWUDEDOKRD
FPHEFPHFFPFRQVWLWXLQGRQRWRWDOGHDPRVWUDV
$TXLVLomRHDUHFRQVWUXomRGHLPDJHQVWRPRJUi¿FDV
$DTXLVLomRGDVSURMHo}HVHDUHFRQVWUXomRGHLPDJHQVELGLPHQVLRQDLVIRUDPDGTXLULGDVDSDUWLUGDXWLOL-
]DomRGRPLFURWRPyJUDIRGHUDLRV[GHDOWDUHVROXomRPRGHOR6N\VFDQ%pOJLFDGD)DFXOGDGHGH2GRQWROR-
JLDGD81(63$UDUDTXDUDHSDUFLDOPHQWHGD(PEUDSD,QVWUXPHQWDomR$JURSHFXiULD6mR&DUORV
3ULPHLUDPHQWHDVDPRVWUDVIRUDPSRVLFLRQDGDVGHQWURGRPLFURWRPyJUDIRHPVHJXLGDIRUDPREWLGDVDV
SURMHo}HVWRPRJUi¿FDVFRPRVSDUkPHWURVSUpVHOHFLRQDGRV9$=HWDO(PVHJXLGDDVSURMHo}HVWRPR-
JUi¿FDVIRUDPUHFRQVWUXtGDVELGLPHQVLRQDOPHQWHSRUVRIWZDUH15&RQ&RPEDVHQHVVDVLPDJHQVUHFRQVWUXtGDV
DVSURSULHGDGHVItVLFDVIRUDPDGTXLULGDVSHORVRIWZDUH&7$QDO\VHU3RU¿PXWLOL]RXVHRVRIWZDUHDataViewer 
SDUDVHREWHUDYLVXDOL]DomRGDVLPDJHQVWRPRJUi¿FDVHPWUrVGLVWLQWRVSODQRV
3. Resultados e Discussão
3&XUYDGHFRH¿FLHQWHGHDWHQXDomR
'HDFRUGRFRPRVUHVXOWDGRVREWLGRVQRH[SHULPHQWRIRLWUDoDGRXPJUi¿FRUHODFLRQDQGRRFRH¿FLHQWHGH
DWHQXDomRFRPD8QLGDGH+RXQV¿HOG$HTXDomROLQHDUREWLGDSHUPLWLXRFiOFXORGHGHQVLGDGHSRUPHLRGH8QLGD-
GHGH+RXQV¿HOGSURYHQLHQWHGDVLPDJHQVWRPRJUi¿FDVGHPRQVWUDQGRTXHRPpWRGRXWLOL]DGRpGHLQYHVWLJDomR
QmRGHVWUXWLYDHQmRLQYDVLYD&5(67$1$H3('5277,HWDO
3.2. Visualização morfológica dos solos: Transversal, sagital e coronal
$VLPDJHQVWRPRJUi¿FDVSHUPLWLUDPXPDYLVXDOL]DomRFODUDGDVHVWUXWXUDVPRUIROyJLFDVGRVVRORV&RP
RDX[tOLRGRVRIWZDUHDataViewerIRLSRVVtYHOID]HUFRUWHVHPWUrVSODQRVGLVWLQWRVWUDQVYHUVDOVDJLWDOHFRURQDO
SHUPLWLQGRDHVFROKDGDVHomRGHFRUWHVGHLQWHUHVVH)LJXUDH1RWRXVHTXHSHODYLVXDOL]DomRQmRLPSRUWD
TXDOWLSRGHSODQRXWLOL]DGRDVFDUDFWHUtVWLFDVItVLFDVHDPELHQWDLVGDDPRVWUDSHUPDQHFHPDVPHVPDV
2EVHUYRXVHTXHRVRORGRWUDWDPHQWRFRQWUROHFHUUDGRDSUHVHQWDJUDQGHKHWHURJHQHLGDGHQDVXDGLVWUL-
EXLomRGHWDPDQKRGHDJUHJDGRVHSRURVHPFRPSDUDomRDRVGHPDLVWUDWDPHQWRV2VRORUHFXSHUDGRWUDWDPHQWR
9,pRPDLVSUy[LPRGRVRORQDWXUDOGHFHUUDGR(PVHJXLGDDSDUHFHRVRORWUDWDGRFRP$)%/(HSRU~OWLPR
DSDVWDJHPUHFXSHUDGD2VRORUHWLUDGRGDSDVWDJHPGHJUDGDGDDSUHVHQWDXPDDSDUrQFLDVHPHOKDQWHjGRVROR
GHJUDGDGR
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1RVSODQRVVDJLWDLVHFRURQDLVIRUDPLGHQWL¿FDGDVGLYHUVDVUDFKDGXUDVQRVRORGHJUDGDGRHWUDWDGRFRP
$)%/(1RFDVRGRVRORWUDWDGRGHYHDVVRFLDUVHDDomRGHVLQWHJUDGRUDGDSODQWDQDWLYDAstronium fraxinifo-
lium *RQoDORDOYHVDGLomRGHPDWpULDRUJkQLFDSURYHQLHQWHGRORGRGHHVJRWRHUHQGLPHQWRGHPDWpULDYHUGHGD
Brachiaria decumbens$/9(6	&$0326
         
3.3. As vantagens e desvantagens entre os microtomógrafos Skyscan modelos 1172 e 1176
2PLFURWRPyJUDIRGHDOWDUHVROXomRPRGHORpPDLVLQGLFDGRSDUDPDWHULDLVGHQVRVGHYLGRDRVHX
LQWHUYDORHÀH[LELOLGDGHQDHVFDODGRVSL[HOVFRPSUHFLVmRYDULDQGRQDFDVDGHPLFU{PHWURVXPIDWRUEDVWDQWH
DWUDWLYRSDUDLQYHVWLJDUDVSURSULHGDGHVHFRPSRUWDPHQWRVGHVRORV(PERUDRPRGHORSRVVXDDOWRGHVHPSH-
QKRHDOWDUHVROXomRHVSDFLDOLQYLYRHOHpPDLVLQGLFDGRSDUDSHVTXLVDVFOtQLFDV$OpPGRPDLVH[LVWHPDSHQDV
WUrVUHVROXo}HVSUp¿[DGDVSHORIDEULFDQWH H+P
2VLVWHPDGHGHWHFomRGRVGRLVPRGHORVpRXWUDJUDQGHGLIHUHQoDHQWUHHOHV1RPRGHORDVDPRVWUDV
VmRFRORFDGDVQRFHQWURGHXPVXSRUWHJLUDWyULRHQTXDQWRUHFHEHHQHUJLDSURYHQLHQWHGDIRQWHGHUDLRV[SURMHWDGD
VREUHRVGHWHFWRUHV¿[RVTXHHVWmRSRVLFLRQDGRVDWUiVGDDPRVWUD1RPRGHORDVDPRVWUDVVmRSRVLFLRQDGDV
VREUHXPVXSRUWH¿[RHQTXDQWRUHFHEHPDHQHUJLDGDIRQWHGHUDLRV[HRVGHWHFWRUHVJLUDPDRVHXUHGRU8PD
YDQWDJHPGHVVHVLVWHPDpTXHDVSHTXHQDVSDUWtFXODVVRIUHPPHQRVSHUWXUEDomRGXUDQWHDDTXLVLomRGDVSURMHo}HV
FRPSDUDGRFRPRPRGHOR
$UHVSHLWRGDRWLPL]DomRGHWHPSRRPRGHORSRVVXLXPDYDQWDJHPHPUHODomRDRPRGHORTXH
pDSRVVLELOLGDGHGHID]HUDTXLVLomRGHYiULDVDPRVWUDVGHXPD~QLFDYH],VVRDFRQWHFHSRUTXHRPRGHORVy
ID]DTXLVLomRGHXPDDPRVWUDGHFDGDYH]HRXVXiULRQHFHVVLWDUHFRORFDURVSDUkPHWURVWRGDYH]TXHIRUXWLOL]iOR
2PRGHORRWLPL]DRWHPSRSDUDRXVXiULRTXHQmRH[LJHDQiOLVHFRPUHVROXomRHVSHFt¿FDSRUTXHSRGHVH
FRORFDURFRQMXQWRGHDPRVWUDVVHPQHFHVVLGDGHGHUHFRORFDURVSDUkPHWURV
4. Conclusões
$VLPDJHQVWRPRJUi¿FDVDVVRFLDGRVDRVRIWZDUHDataViewerVmRPHLRVSURPLVVRUHVSDUDDLQYHVWLJDomR
GHPRUIRORJLDHSURSULHGDGHVItVLFDVGRVRORHPSODQRVGLVWLQWRV&RQIRUPHRHVSHUDGRDGLVWULEXLomRGHSRURVH
DJUHJDGRVQDLPDJHQVGRVRORUHFXSHUDGR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